
CS152 Fall 2003 – David Patterson 
Homework 2 Solutions 
V1.1 – Updated 10/7/2003 
 
Send comments and corrections to Kurt. 
 
10/7/2003: Finished the remaining problems. 6.7 probably has a typo. 
 
 
4.13: 

If the top bt of A_lower is a 0, no sign extension will occur, so A_upper_adjusted 
= A_upper. However, if the top bit of A_lower is a 1, then A_lower will be sign extended 
as an offset. This sign extension will place the value 0xFFFF in the upper bits of the 32-
bit A_lower. Of course, 0xFFFF is just –1, so we need to add one to A_upper in order to 
cancel out the –1 from the 0xFFFF. The result: A_upper_adjusted = A_upper + 1. 
 
4.23: 

 
 
 
5.2: 
Signal fault Effect Will break 
RegDst=Constant 1 Mem writes always go to 

$rd 
Lw (since it uses rt) 

ALUSrc = Constant 1 2nd input to Alu is always 
immediate 

Any R-format/beq 

MemToReg = Constant 1 Result of Alu is always Any R-format 



treated as a Mem pointer 
Zero = Constant 1 All branches are taken Any branch 
 
 
 
5.11: 
 BEQ J LW SW ADD SUB AND OR SLT 
MemToReg X X 1 X 0 0 0 0 0 
ALUSrc 0 X 1 1 0 0 0 0 0 
RegDst X X 0 X 1 1 1 1 1 
Branch 1 X 0 0 0 0 0 0 0 
 
MemToReg = ALUSrc; 
RegDst  = NOT( AluSrc); 
 
There are all sorts of other combinations …. 
 
5.17: 
 
Datapth additions in blue: 

 
 



 
 
 
5:20: 

 
 
5.27: 



 

 



 
5.28: 

 
 
6.2: 

 
 
6.3: 

 
 
6.7: 
 
Cycle 5: PC=516: 
 
IFID.Inst   = (or $13 $6 $7) 
IFID.NextPC   = 516 
 
IDEX.NextPC  = 512 
IDEX.Regwrite = 1 
IDEX.MemToReg = 0 
IDEX.Branch  = 0 
IDEX.MemRead = 0 
IDEX.MemWrite = 0 
IDEX.RegDst  = 1 
IDEX.ALUOp  = 10b2 
IDEX.ALUSrc = 0 



IDEX.A  = 14 
IDEX.B  = 15 
IDEX.signImm = 0x00006024 
IDEX.RegRT  = 5 
IDEX.RegRD  = 12 
 
EXMEM.NextPC  = 508 + (0x00005822 *4) 
EXMEM.RegWrite = 1 
EXMEM.MemToReg = 0 
EXMEM.Branch = 0 
EXMEM.MemRead = 0 
EXMEM.MemWrite = 0 
EXMEM.ALUOut = -1 
EXMEM.Zero  = 0 
EXMEM.WriteData = 13 
EXMEM.RegDest = 11 
 
MEMWB.NextPC = 584 
MEMWB.RegWrite = 1 
MEMWB.MemToReg= 1 
MEMWB.ReadData = 1031 
MEMWB.ALUOut = 31 
MEMWB.RegDst = 10 
 
 
 
 
6.27: 

 
 
 
Question 1: 

 
 
 
Question 2: 



 


